DERI VATI VES OF 4- or 5- AM NOSALI CYLIC ACID FI ELD OF THE | NVENTI ON The
present invention relates to conpounds useful in the treatnent of an

i ntesti navodneeiaemosuch as i nflammatory bowel di sease (PBD)cNanab/or420t abl e
bowel syndrone (IBS) and in colon cancer chenoprevention In particul ar, 4-
and 5- amnosalicylic acid derivatives have been devel oped having a

hydr ogen sulfide releasing noiety |linked via an azo, an ester, an
anhydride, a thioester qr an am de |linkage to a nol ecule of 5- or

4- ani nosaleB#Acl& CRUMPTRAGEARBENSYSESFHE | NVENTI ON | nfl ammat ory bowel

di sease (I1BD) is the general name for diseases that cause inflammation in
the small intestine and colon. U cerative colitis is the nbst common

i nfl ammat ory bowel disease and it affects various portions of the
gastrointestinal (@) 1lract, particularly the lower @ tract, and nore
parti cul arBackdeownl @f atd/ anveedtidm A second IBD is Crohn's di sease, which
predom nates in the small intestine (ileum and the |arge intestine (colon)
U cerabive colitis can be difficult to diagnose in that its synptons are
simlar to other intestinal disorders and to Crohn' s di sease Crohn's

di sease diTHRRIEFHHT IREPREIR Co17EFS BRCEOEBURECRELCRS F¥epeps in
inflammation into the .intestinal |1 _Also,. Crohn di s usu y occurs
in thefﬂnﬁ%h%éﬁ%gt?$ﬁ9 %ﬁt%%ﬁb%'??M%E% %?E%l%%gﬁFth ?ﬁgﬁﬁ%gﬁhgggsophagus,
stomach, aCdamte] Al hd NSl Nfon APOERALY. c8N Bhue bbEgbakl ve collLis

may occur 1n people of any age, but nost often it starts betweenages 15 and
30, or | essodni@aientiondedeesn agesohfasditnd Ovéhi tUe epopnddadet £scagt s
soneti mes develop this disease Ucerative colitis affects nen and wonen
equal L9 andb iappearsmiini cami oms sofkedamanagehent sanfissecupdtyaaystems.
consi der that about 5 percent of people with ulcerative colitis devel op

col on cancer The risk of cancer increases wth the duration and the extent
of invol venent of ihe col on Egr exa lf- if_only the | ower_colon gnd rectum
are i nvol Vi, 2811y RO er L F LRl HFGhEPRY hERRAor REPPEBWEREPY i f t he
entire col,on is involved j o ance be o [ t he
nor mal r%ﬂ%?%%%s?niéh? l%dégl%#éef%a%n§r£§s£%gg¥UI WﬁE%ﬁg ?ngtﬁé %ESEEIBD
may al so he,usefdbed MiNePEQYEPI O PhnEOL ORI RANCEE FBBrBabRegenesi s of
IBD |ikely involves multitfactorial interactions anong genetic factors,

i Mmunebogitatké BLher Sppati enyt i esneat ghet puglee st Renspdrevogdenatossggast s
that a pathologic activation of the nmucosal immune systemin response to
anti gens itasl keyefaltoF. i n the pat hogenesi s of | BD.

Pedestrians might generally regard the vast number of taxis
in heavily populated cities as burdensome obstacles.

20 Nonetheless, pedestrians wust watch the taxis in order to
negotiate them. Again, this represents and indeed has been
exploited in taxi-mounted advertising opportunities to the

taxi operators.

25 Traditionally, taxi drivers obtain traffic news for example
via radio broadcasts or via a two-way radio communication from
the taxi‘base. However, such radio broadcasts are not local
area-specific and are intended to be received right across the
city. Accordingly, drivers receive much more information than

1



The presentation of antigen in the inflamuatory process is closely foll owed
by generation of cytokines, small glycoprotein peptide nolecules, which
provi de swonaée136mp t he communi cati on anong different cell/quapesioai42ons
determning the direction of subsequent inmune and inflammatory response
Pro-inflammatory cytokines include interleukin (IL)-1 , IL-6, IL-8 and
tunor necrosis factor-al pha (TNF-a) Macrophages are the nmj or source of
cytokines,, with epithelial cells also being_able to produce a uEber of
these peptiUSSCETTY POk SPECLINSS &9 I@Céﬁeaéeﬁﬁrsi’ﬁ&lf?-ﬁpl’}??gﬁ sour ce of
cyt oki nes .Thf’LO cea{tl Sin whi ch are associated with a cell-nedi ated i mune
response,lﬁ}o&ﬂ%ejftﬁz, interferon ganma(l FN-g) and TNF- a. A key
transcription factor involved in the regulation of inflammtion, NFkB,
which is specifically inplicated in the pathogenesis of IBD, regulates the
amount of ‘@%@ﬂsﬂﬁ predussd i dhe Thl cells (see Neurath et al. (1996)
Nature Med. 2: 998- 04). Th2 cells enhance anti body synthesis by B cells
and prbduce IL-4, IL-5, IL-6, and IL-1 0 . Chenokines are also thought to
contribute to the pathogenesis of colitis. Chenokines are pro-inflanmatory

prot ei ns tHatipHan iiRite i thanpresand ilAveafieioty FEPpEAEeESFhr ough t he
chermpattraction and activation_of |eukaocytes.. For anpl.e, . ES.is a CGC
chenoki ne TSRS T 4G ﬂ%ﬁ%e&tﬁwﬁoﬁ&%?gmﬁzry
cells suc 0 e,I)g@po tes, el . eQs| [P ES
has recenﬁl?/ss%ler%{} gaglv\e;l%’o e e(ﬁ%i&%t%éd urlengfto eﬁg flgt%i ?Bg‘ﬁg?}éé%? colitis
(see A ueh@ipr®t (@ned200Hckbt HEMRPIgeriAGie 5152 c0iB8)( shb-eakerBRgROr

ul cerative colitis depends on the seriousness of the illness. Mst oeople
are treat eskwwide)redirst (@nbdln ReMariercare Sy saepat bedt Voap rdedcsubyery to
remove the diseased colon. Irritable bowel syndrone (IBS) is a comobn but
poor |y undertstooet Rsurael)t Hechymisssies iar ivetirglelsenel synpt ons

i ncl udi ng abdom nal pain, diarrhea and/or cansti pation, bloating, gassiness
and cr anpi FRITWEE JaEE H PR EARFIHRIEY Fe T £0Te By CdSSumber of dif f er ent

bowel diseases, IBS is usually diagnosed only after exclusion of a nore
serious problem There is increasing evidence suggesting the role of

inflammatign jn 1 %P&&&g%f rﬁ}i Oe\;gspr%r&oi'nv%tti%%r Y prdvii@el gduce

and mai ntarn rem ssion, he quality of life for people with
| BD | BS. SpMvesBdsd YhResmeli dHiighars e 1R ereNiidlesalincyl aresd whieahiare
drugs that contain 5-am nosahcyiic acid (5-ASA, nesal am ne) or

4- am nosalvitidh corelgr dc{akeaASAhidlep widhdontar dlocelie suble&mauerow fHoWev er ,
bot h nmesal am ne and 4- ASA may be absorbed as it passes through the @ tract
and may adverad|ared fregeivee Hvumatdgomdsamm fenthal PeavRes TeheVPoker 4

to their local area.

20 It is further object of the present invention to provide a
visual display panel upon taxis within a network of taxis for
displaying single taxi-specific information transmitted

thereto via a wireless network.



tract, particularly the colon and rectum Thus, various nesal am ne
formul ati ons have been introduced in an attenpt to protect nesalanmne as it
passes t hwougts/3bmogut and upper G tract In addition, ®eramabospoordrugs of
mesal am ne have been introduced which can aid in colon-specific delivery of
nmesal am ne These pro-drugs are generally less readily absorbed in the gut
and upper @ tract and thus can nore easily reach the col on Sul fasal azi ne
is a conbinati.on of sulf ridi 5-ASA and is enployed to induce and
mai ntai n g&ﬁ % 5 iﬁbgﬁ%ﬁﬂ? tabolized in the body to form 5- ASA
and sul fapyridi ne The sul fapyridi ne conponent carries the anti-inflamuatory
5-ASA to the intestine However, sulfapyridine may |lead to side effects,
such as napsea MWHEIdBsdEadiuim a dictricheapased keadaahedisbeag adverse
side effects are usually attributed to the activity of sulfapyridine in the
A tract, @sstwet |ingsldnteatteabsior kedriostdo atee SpsperrcsdngesubsaBa afeAbsaduch
as ol sal azi ne, ipsalazide and bal sal azi de, each of which have a different
carrieb, difexs feadels siciwefisidi®s, and nmay be used by peopl e who cannot

take sul fasal azine. Unljke sul fasalazine, the breakdown.of thes 3 ASA
conpounds in t e PRI HAIOY R TSP G “aé( ﬂogéq‘teo tﬁ’ﬁ&’é@?‘? Ighe

nmet abol i ¢ products In eral, 5-ASA.C re Qi , rough an
enema, or anaéls%ep%sﬁ’l?%r ,Vlone%ean%i%r?lgt%%#e& Scoeglgt idg'r#gg y?rr?%hle%f If'g%mati on
in the col : i ] o RRAG: HrGehald Meceahirt i s are
treated W?ﬁsé\%%lrg%@%\%l%}ﬁ%i%?rast. HO\;\%IS?er ,t in general, this therapy
cannot be consiglerash optimal, mainly because of the poor potency of the
drug that causes also a poor conpliance for the patient. OQher drugs that
are udéd are coprocessngimsassichoeestest eidnitgeneethyadasc da W,rodﬁd@goni de
etc. and i munonodul ators such as azat hi oprine and _6- nercaptopurine

(6- MP) . Theertelrgtnehsd g sed e el i Qs %@J&?Wp&aﬁ@ﬁﬁ 5§, Oeased
risk of infections etc., Sulfasal azine, olsalazide and bal sal azide are

mesal ani net@Rry&t§ WHTZF1He rt on- esal anine carrier is |inked to

mesal am ne via ] o e 5 ‘pﬂ% eadislerahgorbed in
the gut and upp%rgg%??gc‘?g%%gd-gtﬁﬁgp%%néj{r eac %ﬁ%ﬁ%%ﬁ?ﬁg%hey are
split by azgrieAsciasesnoiudig cotani LadherBfliey adyateheatie Ide iresal ani ne
and carrier directly in the colon. Oher derivatives of mesal am ne conprise
a carriser pitecbetatosaesSatellpeanda lhe carboxylic and hydroxyl functional
groups of the nol ecule. Arong these, the preparation of esters or am des
with anino aci dersaessasgl txansmésaben IMepnei Frr ofi e il 51RO Wi

bi ol ogi cal conpound such as taurine has been reported., These I
J saigpinstant information to only ghosé)vehlcles in i

particular cell for display on the display panel immediately

20 Preferably, the vehicles are in wireless communication with

the control centre via an IP-based wireless data network.

Preferably, the IP-based wireless data network uses a mobile
data service protocol.

25
Preferably, the mobile data service is a General Packet Radio

Services (GPRS) or 3rd Generation (3G) mobile service.

Preferably, the IP-based wireless data network includes peer-

3



drugs base their activity on the action of carboxypepti dases and

am nopepti dases A for releasing nesalamne. (R Pellicciari et al. ( 1993)
Jour nal oWoNkkeismal Chem stry, 36, pg. 4201-7). Most ofrctrleN2posioor42ar t
carrier noieties attached to nesalamne are inert. Thus, it is desirable to
link carrier noieties to either 5-ASA or 4-ASA, which are also biologically
active and useful in the treatnent of |BD/|IBS. SUWARY OF THE | NVENTI ON I n
general, a hydrogen sul fide (H2S) rel easing ,iety that is capable of

rel easi ng ?@??#t?%%?%%&’%@% Vﬁgjd-rgaﬁ ‘ester, an anhydride, a

t hi oester or an am de |inkage to a nol ecule of 4- or 5-amnosalicylic acid
(4- or 5-ASA) to forma 4- or 5-ASA derivative of the present invention. By
coval ent | ypattashhng, the HAS U casindPiLht R A oOnda=ASh the
derivatives of the present “invention may act as pro-drugs that are

general |y dewslsoehihd yoRhsatatt ido tdwsiguiekhrd el patprds i dowaldading can
nore easily reach the colon. The anti-inflammatory properties of 4- or

5- ASA &nd fhemnrthseanttolkatenfinserta iaveiosit tishiale weliildocomeatiodngs- or
5- ASA reduces bowel inflammtion, diahhrea (stool frequency), rectal

bl eedi ng aR@e sERMERIN paAH FEEsisarhiash thee diley teh Qlieto VERHCLeSh Usdng
neuronodul gtory and to exert anti.-inflammatory actions. Further, H2S has
been shommg?% U ?%P?ﬁﬁﬂQQRWWQﬁF%E}QRTﬁbéﬁﬁ%ﬂn(ﬁe TES%n (see Distrutti
et al. (2005) Evidence That Hydrogen Sul fide Exerts Antinociceptive Effects
in the Gastrointestinal Tract by Activating KATP Channels. J. Pharm and
Exp. Ther. pdrdfer 3Hped3ss POl el alin bbdRinky egRrenfd Falohy thd2S
has been shown to be a snpboth muscle relaxant in intestinal tissues (see
Teagué,0 B. fellabing 28y el SodiiviViisse |ggiRelax arty efff ectampflleHyadlggen
Sulfide In Vitro: Evidence for a Physiological Role to Control Intestinal
Contractility. Br. J. Pharmacol. 137. 139-145, incorporated herein by
reference). Surprisingly, | ently attaching the H2S rel easing noiety to
4- or 5- ASAELSbeeR ; S sty b lities of the H2S noiety as
conpared to the H2S noi ety alone. This suggests that H2S may be rel eased
both while the H2S releasing noiety is covalently attached to 4- or 5-ASA
as wel |l aspafterciheqHeSrhebeashBoppREehy isghaaved Wiom L& 4e Or 5- ASA by
hydrol ysis of cleavage by various enzynes present in the @ tract to

rel eass t hgetvwpibedi b wagr edi erhnpleantltit, réfeeenbeanni shsal icyl ic acid
and the H2S releasing noiety for further action The derivatives of the
present i nzenbinpangiegsdpavingst owderein’s- ASA al one, H2S i el easing noi ety
alone and a m xture of 4- or 5-ASA and H2S rel easing noiety in ieducing

i nfl ammati on, reducing di ahhrea and fecal occult blood in subjects with

colitis, and reducing vi Islcergl. pai n_associ.ated wi t.h_caol grectal distention
Further . tBaJde i%ﬁtgvﬁg ematic overview diagram depicting an

embodiment of the invention, and

w

20
Figs. 2 to 8 are schematic diagrams illustrating a network
structure of embodiments of the invention.
Degcription of the Preferred Embodiments

25

In Fig. 1 of the accompanying drawings there is depicted
schematically an overview diagram of an intelligent vehicle
system in which a content display system comprises an outdoor
content LCD display panel installed outside a vehicle - say

4



of the present invention also reduce nRNA | evels of cycl ooxygenase (COX)- |
, COX-2, constitutive endothelial nitric oxide synthase (eNOS), and

i nduci bl ewbQe0(1i3608) , all of which are enzynes bel i evedprro/deoicmooizoed in

i nflammati on Thus, in one aspect of the invention, the derivatives of the
present invention are jseful in treating an inflammtory condition of the
gastrointestinal (d) tract, such as inflammtory bowel disease (IBD) and
irritable bowel syndrone (1BS) Wthout being bound to theory, it is thought
that the HERPEERN BoMRER- r efeasrE §ispi#YietnyBrdgehriarei dBfreMesdrg

noi ety exerts, anti-inflammptory.effects via fhe inhibition.of NFEkB, the
transcript+?ﬁﬂ?§i?%rn?W%Pn€E@%¥éfege?ﬂﬁtakp?éggroﬁréFeEeeggapogF'the
pro-infla n L oig.t ht .t.he ti i iV e

O fects of FEO MroR EEpHhAPREn bhn Be PO o B ARt ot her
aspect of ibe éﬁa@piéoamta@vért@é_iég%marbéaaﬁggia?édt.he present
invention are effective in decreasing the viability of HT-29 human col on
cancer 5cell s and thus are useful in the prevention and/or treatnent of
colon cancer Broadly stated, conpounds of the invention have the follow ng
general foFhel 3RdeoR ¢PRtoneréisnlay fRErpasrengsreViRWANGt MBESCt i on 4 or
5 where -NH is, either at posjtiqn 4 or 5,&per -NH 2 Es eitggr 3%@Position
4 or 5, ofoWRELEe: AHoacksoEr pRRATEEEpESPt PoAPA2Y, PaRel TOTe ALFE-3YINE Cc=0
S, Nor a covalent bond to form-.an e rLin nhydrci | i nkage, a

t hi oest er %?%E%ﬁ%?ta_ygﬁ?d%EI%ﬁtgﬁgagiggnkggggg?ﬁ?gég? gﬁd&ﬁﬁﬁg'a hydr ogen
sultide reiﬁféfﬁ$¥ﬂBh?&Mu%@ainéﬁhéésﬁéwH?SmbOiE'E%H@lb&sléru@@ﬁ@&ﬁeﬁﬂ t hat
any non-toxic, effective hydrogen sulfide releasing noiety that rel eases

H2S inot hepheseaeeiolk phasyvereanekgmpsed in the present invention. In a
preferred enbodinent, Ris selected fromthe group consisting of:Vehicle
Commruni cati ons System Background of the Invention The present invention
relates to communi cations systems in vehicles such as taxis. Mre
parti cul arTHe @PiaBuUERTHERiBRELOBR| F¥FYE™ REMPHGEREI dRCFEEEEYSTo a t axi

net wor k communi cati ons system enco ssin ehicle-top_advertisi voi ce
cormmuni cat FOHEUREFRELChEnag ﬂﬁn?xaﬁg §ch§F¥yn§Vé¥eﬁg.rpﬁuﬁgﬁsikggbopulated

Gt 8 ¢ hEe£RAG1509" abEoRLE BAANHORANAS CARPHRERS hEARARE,ANT TN taxTs.

15 simultaneously through the existing wireless IP network. The
system is integrated with voice recognition functionality so

drivers can control the system using voice commands.

For server communication, drivers can communicate with the
20 central server using voice commands directly. The central
server would act like a human operator to answer requests

from drivers and provide assistance when necessary.

An information auto-broadcast feature comprises GPS

25 technology in which information including road conditions,
car accidents and passenger location and be tailor-made and
sent to each driver individually. Drivers can listen to this

information.



consi dered non-productive transit tine, it represents marketing
opportunities to the public transport operators and taxi operators .
Pedest ri awe 2iggistiogeneral |y regard the vast nunber of takraN2mcieased| y
popul ated cities as burdensone obstacl es. Nonet hel ess, pedestrians nust
watch the taxis in order to negotiate them Again, this represents and

i ndeed has been exploited in taxi-nounted advertising opportunities to the
taxi operators . Traditionally, taxi drivers obtain traffic news for

exanpl e viTher ddies hisaddenantosRatem IGOURSF Maltie o rimt dat®®n fromthe

taxi base. Haowever, such radi o _broadcast,s are nqt. | ocal area- specif ic and
are i nt end&FHEHES \Féﬂ"‘qﬁo&m %C%éstﬁ}%é’oﬁjt OTREDr W hgTy, drivers

oo Ve TG RS G e W e o sorml are o

area- specific use nfor mat 1 on. j"ect an obj ect

of the presanteddiERidPRdahSxRiQid newHedwal @l aseSHeh A8 Ped1 NEime.
limted to LCD (Liquid Crystal Display) panels, GSM (d obal System for

Mobi | e5 Comugiireatdsnn ) mon @RS tHee nestal c IRaclosta tHash aySer ieasing 1 SMs (Shor t

Message Service) , GPS (G obal Positioning System) and VO P (Voice Over

| nt er net Rag dovior faashnol tajiiasls rekatng cluEarerami Bee 1 wikng afvet ti si ng

systemfor vehicles. It is a further object of tﬁgF resent inventiqg to
c r

provi de a SATBIMELSE QMR &HY ot S AT HIYT RIH T PR BaPRrRR i n
whi ch ly th hi i £ hi | | d
oot ve i TGRS b sk roat o3 dene R Bk o oal area. 11

i's furthe%fggéggiﬁq_phe present invention to provide a visual display
panel upormtaxis wthin a network of taxis for displaying single taxi-
specifipc information transmtted thereto via a wirel ess network. Di scl osure
of the Invention There is disclosed herein a vehicle based content display
The vehicle security systems might include a theft alarm 1n
which sensors are installed inside the vehicle body to detect
unauthorised access. In the case of detection of an
unauthorised entry, information is transmitted to the central

15 server immediately and the central server could be set up to

transmit a police communication.

An SOS alarm system might include a panic button installed
inside each vehicle. In case of a vehicle hijacking for

20 example, the driver can press the panic button to enable the
SOS alarm system to send an alert to the central server. An.
operator can listen to the situation by use of the voice

communications system,

25 With reference to Fig. 2, the wireless data network comprises
the core part of the network. This IP-based data network is
responsible for communicating data between vehicle and server
and from vehicle to vehicle. This network is used to
transmit different types of data including voice, text,

6



systeminplenented in a broad area conprising subsets of |ocal areas cells,
conprising: a plurality of vehicles randomy nobile throughout the broad
area and wewbewgidarwoout door content di splay panel for di plragN20a/001420

| ocati on-based adverti senents and instant information, processing neans

| ocated in the vehicles for controlling content including advertising on

t he di splay panels based on the vehicles' location, a control centre for
recei ving and processing jnstant information including data identifying
target vel'@RIE GH DA NS aF e cFamPdid processi ng/ t ransni ssi on
means for wrelessly transmtting said instant information to only those
vehicles in said particular cell for display on the display panel

| medi at el i, Preharabl Yoot ey velth CheSeal e D 4 eAESS SO SALE oN Wi th the

control centre via an Wi rel ess data network. erably, the

| P- based vddn@dRssniiatfe ASEQDEK #S eBeuiPdd | 81838 PoSEIVEFE PPOF08RAmple,

Preferably, the nobile data service is a General Packet Radi o Services

(CGPRS) 50r $ratkeComieglat ilmn § H@pamoddid ecammun teat Ried esabvyy, t espPapased

wi rel ess data network includes peerto-peer comuni cati ons between vehicles
Pr ef er abtgntamte sgmteim | hkteiddsarasenend FrdRr o3Rd Wehnserdehng of

content to each vehicle conprising dowloading fromthe control centre to a

first vehicle a file containing the content, and transferring the file to

ot her Vehiﬂeeste%géﬂ?#sh.eaffﬁ SO PE gcoorﬁ{%’f‘éfaéﬂéeog rngér%’rengfhc\égﬁ%%:gahgg

Furt her aspects € inventi on W econe appar

descri pti oy WHE Nedrse LUV &Y dBY Orn&XEERh En 21 Yni L FJ{:e DPéE%iP&i BAsQh the

Drawi ngs A preferred formof the present invention w now be descri bed by

way ofioexaplhaM ddhif S Breanterd p dhepbaceaimedydd o id avhagsntaheeein: Fig. 1
is a schematic overvi ew di agram depi cting an

The vehicleg would typically be taxis or buses driven upon

public roads in a large city. For example, a small

"intelligent box" would be installed in each vehicle and

15 integrated with the various functions and installed in or
upon the vehicle. These include wireless communications
systems, data storage, positioning systems, vehicle sensors

and indoor/outdoor display panel controls etc.
20 Some typical application scenarios will now be described.

Fig. 3 depicts a taxi on-call scenario in which a passenger
in Region A calls into the operator to request a taxi. The
operator uses the "Fleet Management System” to select

25 available taxis nearby and on the road immediately. The
operator then broadcasts this new job to all be selected
taxis using the location-based broadcast of the "Voice
Communication System" and the voice channels of all selected
taxis are opened to await reply. One of the drivers picks up

7



enbodi mrent of the invention, and Figs. 2 to 8 are schematic di agrans
illustrating a network structure of enbodi nents of the invention.
Descri pt iwo 2066/136m9 Pr ef erred Enbodi nents In Fig. 1 of tireTAN200GEORM2)NY
drawi ngs there is depicted schematically an overvi ew di agram of an
intelligent vehicle systemin which a content display system conprises an
out door content LCD display panel installed outside a vehicle - sayrooftop
nmounted. It can_display .to pedestrians informtion including news, traffic
I o (s

reports, $Heck o edSHy |RRIP G FrERYDR [ BettExt, graphics
and ani mations for. exanpl e.and vert. sing cqul d be di splaye The i ndoor
cont ent mQﬂﬂgﬁf?%ﬁ‘%ﬁg%%ﬁangvggMréf%ﬁo rq%ﬁbﬁ%ﬁéég%égi-o‘e-headrest

LCD di Pl g alieledd Ul S TR Qn ¥RRSE Ond MOV IRLS Wr Lan
passengers en route. Information could include news, novie trailers or
conpri se idyEasidd & ganes ftinexanen e woiLenLoHnammniead ) otheyst em
conprises inter-driver communi cati ons. For exanple, with newly introduced
VO P t Bchnelsagngedr ioser sideant icionmuing czdtzel Wit e adiss ey hepomsi bt t aneousl y
through the existing wireless | P network. The systemis integrated with
voi ce recaptiatned fdimnianaansl so BF fRE 06ntTRI tRES353T em usi ng
voi ce conmands. For server communication, drivers can conmunicate with the
central server using voice commands directly. The central server would act

like a human o eeroaé C%‘_rhet %o%‘%\?én;m&{ér?qrgréﬂgr§Fﬁ§g‘? %Qﬂé Ement |

assi st ance fwhen necessary. i nformati on auto-broadcast feature conprises
&S teChn%ﬁen‘z'n, W Mo 08 SR Qe NEh bt £ 03 §ONEth&h ORShi€BE _
acci dents and passenger 1ocation and be tailor-nade and sent to each driver
i ndi viidual inmed¥dthels oD thetefote tie svélnforentlndiiyet Fheeisnmanagenent
systemincludes vehicle real-tinme nonitoring and control. Wth the

posi tioni ngheytsgmadi nstalled in each vehicle unit, vehicle location data is
collected and transmtted to the central server in real tine.

Unnecessary voice interruption is avoided. By use of the
location-based voice broadcast, only the selected drivers who
15 are located for the particular job receive the voice message.
Inappropriate drivers are unaware of the job as they are not
advised of it. This minimises voice channel pollution -
keeping it "clean" and unwanted drivers are not unnecessarily
burdened by voice communications.
20
Customer service is personalised by means of the vehicle-top
display panel showing the customer's identity (if requested) .
This would also prevent the possibility of arguments arising
between the correct passenger and any would-be passenger for

25 whom the taxi was not called.

Fig. 4 serves to describe a location-based content display
- platform. In this scenario, the concept location-based

content display is introduced. Using the roof-top display



Users can nonitor the vehicle |ocation upon termnals on a map interface.
Vehicle status information including fuel consunption, battery life and
door operwolo&ri3stoat us can be nonitored and transm ttedPCo/dN2e0coeni2 al
server for processing. The vehicle security systens m ght include a theft
alarmin which sensors are installed inside the vehicle body to detect
unaut hori sed access. In the case of detection of an unauthorised entry,
information is transmtted to the central server imediately and the
central s®RS cCAT Y BIChups gavesmsant apmuneenastimmedt i on. An SOS

al arm system nmi.ght include a.panj.c hutton.installed.inside each vehicle. In
case of aé\%éfﬁiréﬁ%e%m@&ﬁ?& ot E t]??egedfi%r Ibeanveg?:'e‘gjse the panic
button to | he yS: d I o] nt ral
server. Ar}%g%glg)tr%r c%?l%ﬁrrgr?%s’o%lgﬁerﬂ%s% ua{ [ 0‘%“‘5@ aﬁ{‘éeastb’f %%ﬁe\%i ce

comuni catgyis Y HEMinY tih faheianse dulfd be Aisgh M rel ess data network
conprises the core part of the network. This |P-based data network is
responsi bl e for comruni cati ng data between vehicle and server and from
vehicle to vehicle. This network is used to transmt different types of

dat a i ncl Jai wgey siassaniext agcgrhisss idlmhtamight devd dusixarpturrehelment ral
server can be further divided into several, conponents according to required

functi onaReGFOTFdy LSENHIEY ik rfe thaghtl el 3 Apdiift & [RARAF T | SHRY
, di | t ent fl t t web . Th
IR T T e A

r
term nal s u C

sorver” Toacternts o e 0 dcipll IeSasated e conk o 48018 B b

connected via the Internet. _ typically be taxis or buses
dri veno upeikrqRHde fraadscid S/ ddmeoritohi &DEs eXanRégiod AMBhE Reptieh isgent
box" would be installed in each vehicle and integrated with the various
functions de imstEdettativer agponiddieruathittie . velhissiees niol Rksy ivm e elss
conmmuni cat i ons .
display a "path of escape” message and instruct vehicles in
Region B to display an "Avoid Region A" message. After
instruction is received, the server can determine the target
15 vehicles and send the appropriate data for display

immediately.

An advantage of the above instant content download system is
that messages can be broadcast to the target region
20  immediately. Messages can be updated from time to time, so

as to keep the information-flow current.

Location-based messages could be sent to different regions at
the same time. Accordingly, traffic in different regions can

25 Dbe controlled separately and simultaneously.

In another scenario, promotional material can be displayed.
For example, there might be an exhibition held in Region A.
An advertising company might attract more instant

9



systens, data storage, positioning systens, vehicle sensors and

i ndoor/ out door display panel controls etc . Sone typical application
scenar i oswoi2bée/B3emwobe described. Fig. 3 depicts a taxi eoTa@N2bo6a0enari o in
whi ch a passenger in Region Acalls into the operator to request a taxi.
The operator uses the "Fl eet Managenent Systent to select available taxis
nearby and on the road inmediately. The operator then broadcasts this new
job to all be selected taxis using the |ocation-based broadcast of the
"\oi ce ComfiiHiiCaaadH Syat efonaiding hni e idHdHmRD supgn atme sﬂ@cp@@ms t<af<| s

are openeg:raé(t avvalt replﬁlr%mnﬁ}%%%he ri v%£| cks upt h ve tlg% $% |ng
to the op et he e

i tQ f
oti mat ed BT véfé@ﬁa er%%ﬁ%%%% 0K O d SylbigesL A d gy ses of an

identify WQhﬂd@gstahfyphsplay upon its external dlsplay panel - for
exanple "M Whng please" . By use of the location information in the "Fl eet
Managebent System , the operator knows the position of each vehicle

i medi ately and therefore the vehicle- finding tinme is shortened.
Unnecessadp woiventiageroligthomboraviiasr i@y us: ofosthesf et ioa- based

voi ce broadcast, only the selected drivers who are located for the

parti cul ardVeHF tiedidide (Fat cie %Weq%pﬁ%ﬁl%t@%r?%@?%th@% unawar e

of the ob as .t hey ar ad e e oi ce.channel

Eol :jut i J(cj)n Hskgé?‘dl‘y t?c ee%'\'l“l’kg%g‘ i te%qbq? eafaég?%té%nﬁjeggzi?ﬁi ly
ur dene Vol G/ %RQHF r

means of t¥b 3é | e- |sp af;5§Eer9gﬁéaﬁﬁéﬁéﬁﬁ<%%§%§%§?q§£%%§n%$%y (if
requesd ed)neeﬁ“rﬁ:’d"@ﬂ @hﬁ&:@ﬁ@@é}} dih e Rassi Ridding dare BB, ari sing

bet ween the correct passenger and ‘any woul d- be passenger for whomthe taxi
was not called. Fig. 4 serves to describe a |ocation-based content display
platform In this scenario, the concept |ocation-based
An anti- hljack system ig depicted in Fig. 5. 1In this
scenario, unlucky Vehicle A is hijacked. Driver A has
pressed the panic button and an SOS signal is transmitted to
15 the central server immediately. A voice communication
channel is then opened with the server so that the dialog
inside the vehicle can be recorded by the server. An SOS
message is displayed on the roof-top panel to attract nearby
pedestrian attention. The operator at the monitoring station
20 who receives the SO0S signal can listen to the dialog received
via the voice channel. At the same time, the wvehicle
location is monitored and a report is made to the police.
Upon receiving the hijack report, police can connected to the

intelligent system via the Internet and monitor the vehicle

25 while other police are dispatched to the location.

The wireless network communication network is the core
component of the system. Sufficient bandwidth for the
transmission of text, voice, graphics and movie clips is

10



content display is introduced. Using the roof-top displaypanel, content
such as governnent announcenents and advertisenents can be di splayed based
on the veNocb@/13s10bocati on. For exanple, in national paPKTAN26E/001420

saf etyspecific hiking informati on could be displayed. In one scenario, a
car accident m ght have just occurred in Region Aresulting in a traffic
jamon the road nearby over the next several hours . A governnent
representative mght have access to the systemvia a terminal. Tinme slots
can be acGEPrEYSFr 3 Bife SHPIIEHGL WsAING e 315 IRy "G th RFREPFH'B The
representative_can.instruct the vehjcles in Region A to display, a "path of
escape” n??gaﬁécagw&el’n?t rqfé}t]i?g‘rﬁscﬁde§lq%ﬂ’q:¥gbit§gp W o‘?%‘g}‘i&%ﬁie%f%ﬁfg
Region A - o dier . St dction j.S o [ , 4 erye erm ne
the tar get vanr s es "o RS el SREP R (A R TR
An advant age ebnhle t2lOVR itk aiintGent Yardawnl ead Susdsi dsy thRl1dressages
can be broadcast to the target region i medi ately. Messages can be updated
from t% neafloayisnmbe smlisd arddkepdheld rf oringi iehgd v astré®de. This
Locati on-based nessages could be sent to different regions at the sane
time. Accoicgildgbp supspliemerited iy aesmn- teegiens nehivdigk dopolbided
separateléﬂgnd si nul taneously. In another scenario, pronotional nmaterial

can be di $398 &FNAFAEY AFFve 1G4 AR mi JRIHEAHBAF R iath IR e H' RS on
A . An adverttLsi conpany m ght _att.ract re instantpartjcipants. by
pronot i ng a’[vﬁ‘%l%)ll?ﬁl bfotl-’irlg’n V%‘;%ln%?he S o6F ta(f’;?rs&ﬁfr S 9 %ntao,&lr.ld Aft er
instructi g g ecaved.rANE jSEY er rdm [ and
send dat a tgt ose vehicles olnl y. Eﬁ%ﬂ%ﬁ%ﬁ%%@%%%%%aﬁ isin
cost -ef f egleiveezadweridreianeetea. is, the marketing people are targeting

i mpul si ve attendees who happen to be in the area to fill say the | ast
avai l abl e seats at an event at a discount price and need not spend nore

money on broad ranging advertising. An anti-hijack systemis depicted in
Fig. 5. FAdthifsdepicts an integration of the two network topologies.

a

The dotted lines represent the central network while the
solid liﬁes represent the peer-to-peer network. Different

15 applications of the system could avoid either or both network
- depending on the required bandwidth, transmission speed and

maximum delay allowed.

The control signal communication involves sending signals

20  between the vehicle units and the server - mainly for
monitoring and management purposes. The centralised network
would be the suitable choice for this type of data

transmission.

25 With VOIP technology, voice can transmit over packet networks,
with better utilisation of network resources. The "always-
on" feature would be a key element for voice communications.
Moreover, voice communication would be built mainly around
the "centralised network" topology. However, voice

11



scenario, unlucky Vehicle Ais hijacked. Driver A has pressed the panic
button and an SCS signal is transmtted to the central server imediately.
A voi ce cwormewisatobon channel is then opened with the secramNsw/whad t he

di al og inside the vehicle can be recorded by the server. An SOS nessage is
di spl ayed on the roof-top panel to attract nearby pedestrian attention. The
operator at the nonitoring station who receives the SOS signal can listen
to the dialog received via the voice channel. At the sanme tinme, the vehicle

| ocati on CORMHGTEPTFPH T Siafis e the trrepoto teeeygrrt veEki Vo ng

t he hijack r%pr%%t., pol.i cqifca connected to, the i n(ieél ijgent systemyvia the
Internet &d AT ehi e SRR Ot Het POtV aF EEHR S pht ERetPED t he

| ocati on. wijrel; t - ' ' LS onent
of the oyaTe ST FReTEN: i an Tor et ra et oot of FLEnBgErCC
graphi cs am@ N @i igashieved 1 banegaaEal manner using a "hybrid
approach" . For exanple, a centralised network topology could be depl oyed
of | owbt 0 aedmmodsdreuadtder(ssae A}y Kasd)si n which all nodes are connected
to the central server. This topol ogy woul d al ways be online and provide a

hi gh range of coverage. This would be suppl enented by peer-to-peer network

t opol ogy of high bandwi dth (say 10 Mps) . This would be an ad hoc network
avai | abl e TOhBFRHCEP IR ETS %%aﬁ%strﬁ)cr@ G FRRBEE O R Hevar biRs fprd

ff i f. .t hi. I 1.ght .b I | hundred . Fig.
6 depi ot s n SUHLIAE S & AREGUG oA T GBI TS THES GOTVEHE T i nes
represent Shqehentnal NRlMRI Wi dheRohichdd nes gepraseodle.
ns o t he syste Ccou avoi d

peer-to-peer network. Different applicatio
ei t hero or deginledtdion lare GepRdi Ntha with ramid ask e dides [ r angnissi on

speed and maxi num del ay al |l owed. The control signal comrunication involves
sendi ng sngxdl s teatane dahadwe eimaohe norids fandlidie seraiketish neomhgcef dons
nonitoring and nmanagenent purposes. The central i sed network
with nearby nodes. As a result, all the nodes in a
particular region are connected as a network and broadcast
begins.
15
It should be appreciated that the vehicle nodes are not fixed
in location as the vehicles move during broadcasts. As such
a vehicle using peer-to-peer connection may move out of range
from a primary node resulting in transmission loss. For this
20 reason, the node itself can incorporate intelligence to
anticipate a lost connection and thereby switch connection
mode accordingly. Two options are available here. Switching
can revert to another primary node nearby if one can be found.

If this fails, a connection can be made to the central

25 server.

In Fig. 7 a news broadcasts is made to Regions A, B and C
respectively. The central server first selects some of the
nodes as primary nodes. For example, Nodes 1 and 2 are

12



woul d be the suitable choice for this type of data transm ssion. Wth VO P
t echnol ogy, voice can transmt over packet networks, with better
utilisatiwo 2066/136t090r kK resources. The "al wayson" feat ur @CaN2006m014£20 key

el ement for voice conmunications . Moreover, voice conmuni cati on would be
built mainly around the "centralised network" topol ogy. However,

voi cecommuni cation could benefit fromthe peer-to-peer network to a certain
extent. For exanple, in crowded cities |ike Hong Kong, it is not difficult
to | ocat eSehechede iar R@Qﬁ@ﬁglﬁbouﬁoaxmqth@meranealesémbﬂarshmd lwidsh adepeed to
accommmodat e/ corrpensate for. this. In perform ng news broadcasts to a

specific PEGEEN2S HOCH&RTEE byt Abe Q‘Htﬁ@da ]éé'}ﬁ?ect G nades H'®¥Hovdes, the
tral fi | ect f t

Connect | ofd 5 BSSENbTSREd Wit CRESE S Tomdd PR S & nge,

these prifgie BOGes thidd BEnGRS iRl S a%@%%ﬂe%éﬂst LU A5 2

result, all the nodes in a particular region are connecte net wor k and

br oadchist Alfeginall lthes hodes be AP peRGic ed-d Q@nﬁé&é@m@{ee m@g@ not
fixed in location as the vehicles nove during broadcast's . As such a

vehicl e usangbp!g@m- t o-Ipeeais iognddtsi eppregaimy eleutwodk ey e ridm a pri mary
node resulting in transm ssion |loss. For this reason, the node itself- can
i ncor poraF@nitﬁtaéIlISleﬁ’eﬁ@éWkaﬁﬁré’eﬁatJ@ Fadeehorviudhs GrEidid t her eby switch
connecti on_node ,accordin t| ons ar.e avail able here. Sw tching can
revert to"AnBtREFIRS far ?‘?aﬁo&émr’?e BYSMES5€™can be found. If this fails, a
connection can be nade to the central server. In Fig. 7 a news broadcasts
is made to Regions A, B and C respectively. The central server first

sel eCl S@HE Ok rbhe fRedes 2% PRI YHRe0eSe Fc%rnt%qrr@ee_wé}!oc}?e% ds ayl 2
areselected in Region A . Connections are established wth those nodes as

i ndi cat edupdathke tthet gedphiresr. abiase ivedesrdeit  ivwd brealiypROARS upd®r
exanpl e Node 1 finds Nodes 5 and 6 .
the vehicles. Typical data size would be high (gay 10 Mb 100
Mb). Download to each vehicle might not be required
immediately. Probably a half to one day delay would be

15 acceptable, so peer-to-peer network transmission would be

applicable in this situation.

In Fig. 8, access points AP are connected to the central
server via a wired network. File transfer starts when a

20 vehicle node enters into the effective region of the AP. In
the figure, Node 4 enterslthe effective region of AP 1. As a
result, the file is transferred to Node 4. ‘With the benefit
of the high-speed peer-to-peer network (say 10 Mbps, the file
can be transferred rapidly. 1In the next step, Node 4 would

25 transfer the files to vehicles within the neighbourhood.

It should be appreciated that modifications and alterations
obvious to those skilled in the art are not to be considered

as beyond the scope of the present invention.
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Node 6 further finds Node 7 and connections are established. After all the
nodes in a region are connected, the broadcast can begin. In using this
appr oach,woheoemssioboad of the centralised network servePCraNewwoed) whil e
still maintaining a real tine transmssion. File transfer is required when
the central server needs to update the graphic or animation contents to be
di spl ayed upon the vehicles. Typical data size would be high (say 10 Mo 100
Mb) . Downl oad to each vehicle m ght not be required i medi ately. Probably
a hal f toChhdM8ay del ay woul d be acceptable, so peer-to-peer network

transm ssion woul d be applicable in this situation. In Fig. 8 , access
points AP are connected to the central server via a wired network. File

t f tart hi_cl into t ffecti ' f th
P e g e et oy
lt, t b - cﬁ@ﬁﬁ' red 1ALEN benefit of N

L?;E-speegggégr?fg?pggr né?%% kS%%Sgg%gO%b%Sgéghg&%?Fe%%g%%beQ?F%%?Fé??éd

rapidly. In the paxtrastieg. okogendcrey! dahaensyenobies f thesudowehiid es
wi thin the nei ghbourhood. It should be appreciated that nodifications and

al t er ati obzoedvhoes todt heséngkahl edtdoot hecnténiar@iswlay gpdye= T oftst der ed as
beyond the scope of the present invention,CLAIM5S : 1 . A vehicle based
content dP4FPAFYRSt épcripPEnbated AAVarbiscmenRieARdnPrsBAMEy subsets of

| ocal areas _cells, conprising: a plurality of vehicles randomy nobile
throughouﬁnﬁﬁgmﬁﬁéﬁa'area and having an outdoor content display panel for

di spl ayi ng |OC%%E?géggggdP%gﬁgrigéﬁggﬁtfnagﬂei9§$$€#?énE&% %é#%glli?%ding

processi ng nea oCa e Venhrcres for con I ng con I nc

advertd si gneBnthenehspliay RaNeleibasgdonchbesyehi & e;?ané%%éﬁ;a $h
control centre for receiving and processing instant 1 nformation including
dat a i denthtywvepitaeget 1pebhttébas in a
a control centre for receiving and processing instant
information including data identifying target vehicles in a
particular said cell, and
15 processing/transmission means for wirelessly transmitting

sailid instant information to only those vehicles in said

particular cell for display on the display panel immediately.

2. The system of claim 1 wherein the vehicles are in
20 wireless communication with the control centre via an IP-based

wireless data network.

3. The system of claim 2 wherein the IP-based wireless data
network uses a mobile data service protocol.

25
4. The system of claim 3 wherein the mobile data service is
a General Packet Radio Services (GPRS) or 3rd Generation (3@)

mobile service.
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particular said cell, and processing/transm ssion neans for wirelessly
transmtting said instant information to only those vehicles in said
parti cul avoceéd136mp di spl ay on the display panel imedi celgN20d/00148he
systemof claim1l wherein the vehicles are in wireless comunication with
the control centre via an |P-based wreless data network. 3 . The system of
claim2 wherein the | P-based wireless data network uses a nobile data
service protocol. 4 . The systemof claim3 wherein the nobile data service
is a Genefal PatKeEYRAEGMO OSepiycone( CPRS)adms3RdtCetievhereohn (B HBbi | e
service.5_. T%ﬁ 3é%ﬁen1of Eny one of ¢lains 2 to 4 wherein the | Pbased
wirel ess GFFEEMNY RSPnEphteBSpWerk: SRFLUFCE oRREHT EATPBRE bet ween
vehi cl es. f iman.preceding claimincluding a nmethod of
del ayed dé@ﬁW%Q@F%éiésgggﬁFg%%htXegéggeééhicle conpri si ng downl oadi ng from
the control centre to a first vehicle a file containing the content, and
transferring the file to other vehicles using the peer-to-peer
comuns catsi.ons Thet weehewebifCkb@aim/an Arvebichg based £A0168indi Sphéyhsyst em
as herein described with reference to any one of Figures 1 to 8.

of delayed downloading of content to each vehicle comprising

downloading from the control centre to a first vehicle a file
containing the content, and transferring the file to other
vehicles using the peer-to-peer communications between

10 wvehicles.

7. A vehicle based content display system as herein

described with reference to any one of Figures 1 to 8.

15

15



